Introduction
============

Laryngeal granulomas are rounded, benign lesions positioned in the posterior glottis [@JR0933or-1] ( [Fig. 1](#FI0933or-1){ref-type="fig"} ). Vocal granulomas affect both genders and have many etiologies. [@JR0933or-2] [@JR0933or-3] Among the most common causes are acid laryngitis secondary to laryngopharyngeal reflux disease, vocal overuse, and traumatic or prolonged intubation. [@JR0933or-3]
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Patients with laryngeal granulomas may be asymptomatic or present with dysphonia of varying degrees, discomfort at the level of the throat, and dyspnea, in the presence of bulky lesions. Many laryngeal granulomas are considered idiopathic, making the treatment difficult. There is no consensus for the treatment of granulomas; however, most often it begins with pharmacological treatment, which includes proton pump inhibitors [@JR0933or-4] and possible association with systemic or inhaled corticosteroids. [@JR0933or-5] In all cases, antireflux diet education should be provided. Surgery is indicated after failure of the pharmacological treatment and relapse. [@JR0933or-6] [@JR0933or-7] [@JR0933or-8] [@JR0933or-9]

Voice education is also important in patients with laryngeal granulomas, since voice abuse may make reabsorption dificult. In contact granulomas due to voice abuse, some authors have demonstrated up to 77% of success using botulinum toxin associated with voice therapy. [@JR0933or-10]

Intubation granulomas are an inflammatory response to endotracheal tube contact. In most cases, they develop in patients with prolonged intubation, but can be diagnosed in patients who underwent short intubation periods, even of a few hours. In intubation granulomas, surgical indication is also reserved for cases of failure of the pharmacological treatment.

The lack of consensus for intubation granulomas reinforces the importance of further studies. In the present study, we describe our experience in the treatment of laryngeal granulomas in order to share it with other specialists.

Methods
=======

The present study was approved by the Internal Review Board of our University. The medical records of the Outpatients Clinic of Voice Disorders of our Hospital were examined to select patients with the diagnosis of laryngeal granuloma seen between 2010 and 2017. The following data were extracted from the records: age, gender, vocal symptoms, gastroesophageal symptoms, vocal overuse, intubation, treatments, and videolaryngoscopy findings before and after treatment. Incomplete records or those of patients who did not undergo a follow-up videolaryngoscopy were excluded from the study.

All of the selected patients had been examined by the same medical team, using a 8 mm in diameter, 70°C rigid laryngeal telescope (Asap - Germany) or a 3.6 mm flexible nasofibroscope (Olympus, Tokyo, Japan), coupled to a ILO ELECTRONIC XE-50 - Eco V 50W X-TFT/USB multifunctional videolaryngoscopy image capture system (Carl Zeiss AG, Oberkochen, Germany) and to a professional lapel microphone (Leson, Osasco, SP, Brazil).

We have classified the granulomas according to their etiology into four types: postintubation, secondary to laryngopharyngeal reflux, secondary to phonotrauma, and idiopathic.

Results
=======

During the study period, 21 patients with the diagnosis of laryngeal granuloma were identified; however, only 16 had complete data (10 females and 6 males). The highest concentration of patients was between 21 and 40 years old ( [Fig. 2](#FI0933or-2){ref-type="fig"} ) The youngest and oldest patients were 8 and 61 years old, respectively. The etiological diagnoses were: postintubation (n = 9), laryngopharyngeal reflux (n = 4), and idiopathic (n = 3). Among the patients diagnosed with intubation granulomas, 7 had been intubated for \> 10 days, and 2 for only a few hours.
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Regardless of the etiology, the initial treatment recommended in all of the cases was pharmacological, with inhaled steroids (beclomethasone dipropionate 100 µg every 12 hours, for 1 month) and proton pump inhibitor (omeprazole 40 mg/day for 2 to 3 months). After the pharmacological treatment, patients with intubation or idiopathic granulomas who did not present any improvement in the symptoms and/or in the dimensions of the initial lesion underwent surgical removal ( [Table 1](#TB0933or-1){ref-type="table"} ). In these cases, the proton pump inhibitor was maintained postoperatively until the lesion disappeared. Of these, two patients with idiopathic granulomas presented recurrences, one of which recurred six times, receiving complementary treatment with intraoperative botulinum toxin A. There were no recurrences after this adjuvant treatment.

###### Effectiveness of the pharmacological treatment according to the etiology of the granuloma

  ---------------------------------------------------------------------------------------------------------------------------------------
  Etiology of the granuloma      Effectiveness of the pharmacological treatment according to the etiology of the granuloma.\   
                                 *N* %                                                                                         
  ------------------------------ --------------------------------------------------------------------------------------------- ----------
  **Postintubation**             **2/9**                                                                                       **22.2**

  **Pharyngolaryngeal reflux**   **3/4**                                                                                       **75.0**

  **Idiopathic**                 **0/3**                                                                                       **0.0**

  **Total**                      **5/16**                                                                                      **31.2**
  ---------------------------------------------------------------------------------------------------------------------------------------

All of the patients diagnosed with laryngeal granulomas consequent to laryngopharyngeal reflux and who presented some improvement in the vocal symptoms or partial remission of the laryngeal lesions at the 2-month follow-up were instructed to maintain the diet and the proton pump inhibitor for a few more months. Only one of these patients underwent microsurgery. The longest treatment recorded for the remission of the symptoms and for the disappearance of the granuloma was 9 months.

Discussion
==========

There is no consensus in the literature regarding the best treatment for laryngeal granulomas due to the diversity of etiologies. Among the several treatments, there are proton pump inhibitors, inhaled or oral corticosteroids, nonhormonal anti-inflammatory drugs, and botulinum toxin. [@JR0933or-7] [@JR0933or-8] [@JR0933or-9] [@JR0933or-10] Pharmacological treatment is usually slow and requires dietary discipline and changing habits. Surgical treatment is fast, but requires general anesthesia, as well as hospitalization, and is not free of complications.

In the present study, intubation granulomas were the most prevalent (56%), confirming the data in the literature. [@JR0933or-1] [@JR0933or-3] [@JR0933or-11] The pharmacological treatment was ineffective for most of these cases, with 77% requiring surgery. No patient with intubation granuloma submitted to surgery had postoperative recurrence, and the importance of maintaining the antireflux treatment after the surgical procedure should be emphasized. In a study that included 168 patients with vocal fold granulomas, Ma et al [@JR0933or-12] found improvement in 41.3% (n = 71) with conservative treatment (pump inhibitors, vocal arrest, and voice therapy); however, higher resolution rates were seen after microsurgery alone (78.4%) or associated with botulinum toxin (95.2%).

Granulomas secondary to reflux corresponded to 25% of the cases and, in these, the pharmacological treatment presented a better success rate (75%). In two cases, remission was seen only after 9 months of treatment, confirming the importance of insisting on antireflux treatment for an extended period in such cases. Surgery was indicated in only one patient with granuloma consequent to reflux, and proved to be effective.

Idiopathic granulomas were the least frequent in our series and also the most refractory to treatment. In one case, complementary treatment with botulinum toxin was required, which has been advocated in recurring granulomas. [@JR0933or-10] [@JR0933or-11] [@JR0933or-12] [@JR0933or-13]

Conclusion
==========

We presented our results for the treatment of laryngeal granulomas. Pharmacological treatment with inhaled corticosteroids and proton pump inhibitors was quite effective in granulomas secondary to laryngopharyngeal reflux; however, for postintubation granulomas, which were the most frequent, microsurgery was the best treatment.
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